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INTRODUCTION 

In  1975,  the  Ontario  Ministry  of  the  Environment  began  pre- 
operational air  and  water  quality  studies  around  a  site  designated 
for  a  coal  terminal  on  McKellar  Island,  Thunder  Bay  harbour.  The 
facility,  operated  by  Thunder  Bay  Terminals  Limited,  received  its 
first  trainload  of  coal  from  western  Canada  in  June,  1978. 

Results  of  monitoring  investigations  from  1975  to  1977  were 
presented  in  earlier  reports  (1,  2,  3,  4).  These  studies  showed 
that  in  the  vicinity  of  the  project  site  and  in  adjacent  resi- 
dential areas  of  the  city,  levels  of  dustfall  and  total  suspended 
particulate  usually  complied  with  Ontario  regulations.  Signi- 
ficantly elevated  dustfall  was  often  recorded  near  coal  piles  at 
Ontario  Hydro's  generating  station  near  Thunder  Bay  Terminals. 
High  concentrations  of  arsenic  and  iron,  from  iron  ore  dust,  were 
also  found  in  snow  and  moss  experimentally  exposed  around  another 
bulk  terminal  (Valley  Camp  Limited)  in  the  same  area.  However, 
arsenic,  iron  and  other  elements  were  at  normal  levels  in  vegeta- 
tion and  soil  at  all  sampling  locations. 

AIR  QUALITY  MONITORING 

DUSTFALL 

Dustfall,  comprising  particulate  matter  which  settles  out 
from  the  air  by  gravity,  was  measured  at  the  sites  shown  in 
Figure  1.  Eight  of  the  10  sites  belonged  to  a  network  operated 
by  V.  B.  Cook  Company  Limited,  project  managers  for  Thunder  Bay 
Terminals  Limited.  Site  9,  at  McKellar  Hospital,  and  site  10,  at 
the  Kam  Boating  Club,  were  part  of  the  Ministry  of  the  Environ- 
ment air  quality  monitoring  network  for  Thunder  Bay.  A  description 
of  the  dustfall  measurement  method  appears  in  the  report  for  1977 
(4). 


Dustfall  levels  in  1978  are  given  in  Table  1.  At  sites  2 
and  3  on  McKellar  Island,  near  Thunder  Bay  Terminals,  dustfall 
occasionally  exceeded  Ontario's  monthly  objective  by  a  modest 
margin.  Similar  levels  were  found  at  stations  1  and  10,  in  the 
adjacent  commercial -residential  part  of  the  city.  There  was  no 
increase  in  average  dustfall  at  these  four  locations  from  the 
first  6  months  of  the  year,  before  the  first  coal  arrived,  to 
the  last  half  of  the  year,  when  coal  was  accumulating.  At 
sites  4  to  8,  inclusive,  near  coal  piles  at  Ontario  Hydro's 
generating  station  on  Mission  Island,  some  very   high  dustfall  was 
recorded  in  the  spring  and  summer,  and  the  annual  averages  were 
all  above  the  Ontario  air  quality  objective.  At  the  five  locations 
near  Ontario  Hydro,  dustfall  levels  have  varied  substantially 
from  year  to  year  (2,  3,  4).  Dust  from  major  construction  activity 
during  expansion  of  the  generating  station  from  100  to  400  megawatts 
is  suspected  to  have  contributed  more  to  local  dustfall  than 
particulate  matter  from  coal  piles,  particularly  during  1977  when 
outdoor  construction  at  the  station  was  at  its  peak.  However, 
the  generally  low  dustfall  recorded  at  the  Kam  Boating  Club, 
about  600  metres  from  the  generating  station,  indicates  that  the 
high  dust  loadings  on  Ontario  Hydro  property  is  a  localized 
phenomenon. 

SUSPENDED  PARTICULATE 

Suspended  particulate  matter,  comprising  dust  particles  of 
small  size,  was  measured  every  sixth  day  with  a  high-volume 
sampler.  Details  of  the  sampling  method  are  given  in  the  1977 
Thunder  Bay  Terminals  report  (4). 

The  1978  data  are  summarized  in  Table  2  for  the  three  Thunder 
Bay  Terminals  sites  (sites  1-3)  and  the  Ministry  of  the  Environment 
site  (site  10).  Total  suspended  particulate  exceeded  the  Ontario 
objective  of  1.20  yg/m  (micrograms  of  particulate  matter  per 
cubic  metre  of  air)  on  8  of  60  sampling  dates  at  Shell  Oil,  twice 


at  the  Ministry  site  (McKellar  Hospital),  and  not  at  all  at  the 
other  two  locations.  The  frequency  of  excursions  above  the  24- 
hour  provincial  objective  was  lower  in  1978  than  in  1977.  The 
provincial  objective  of  60  yg/m  ,  annual  geometric  mean,  was  met 
at  all  sites  in  1978,  as  it  was  in  1976  and  1977.  There  was  no 
evidence  of  increasing  particulate  levels  after  the  date  when 
coal  shipments  began  arriving  from  western  Canada. 
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Figure  I.  Air  quality  monitoring  sites,  1978. 
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TABLE  1.  Dustfall  (g/m  /30  days)  in  the  vicinity  of  Thunder  Bay  Terminals  and  Ontario  Hydro,  1978, 


Site 

Location 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Mean 

1 

Sewage  treatment  plant 

2.0 

2.4 

2.9 

2.9 

4.7 

3.3 

3.6 

8.5a 

2.5 

2.0 

1.6 

2.1 

3.2 

2 

Shell  Oil  terminal 

2.9 

3.6 

4.2 

5.5 

7.0 

9.3 

9.4 

7.5 

4.0 

2.7 

2.8 

2.1 

5.1 

3 

Thunder  Bay  Terminals 

2.5 

3.5 

3.0 

3.4 

2.0 

3.8 

4.3 

4.4 

1.9 

1.2 

1.4 

1.4 

2.7 

4 

Ontario  Hydro  (SE) 

5.1 

4.1 

4.1 

4.0 

13.7 

32.1 

8.1 

7.2 

5.4 

2.1 

1.7 

1.5 

7.4 

5 

(SW) 

15.4 

6.9 

17.8 

16.8 

13.8 

- 

- 

41.5 

30.7 

3.8 

3.1 

5.4 

15.5 

6 

(NU) 

5.0 

10.5 

12.2 

20.1 

5.0 

8.9 

12.3 

15.2 

7.8 

6.4 

8.6 

3.4 

9.6 

7 

(NE) 

10.7 

- 

- 

7.9 

3.8 

33.8 

11.0 

40.6 

6.2 

5.2 

7.5 

3.1 

13.0 

8 

(N) 

2.9 

1.9 

2.2 

3.9 

2.1 

6.2 

8.3 

6.0 

16.3 

7.1 

6.8 

3.7 

5.6 

9 

Kam  Boating  Club 

4.8 

3.9 

2.1 

4.3 

4.3 

3.8 

4.6 

4.9 

3.8 

4.3 

6.7 

7.5 

4.3 

10 

McKellar  Hospital 

1.4 

2.0 

3.5 

7.6 

6.5 

5.4 

3.5 

5.1 

3.3 

3.0 

1.7 

2.8 

3.8 

Values  exceeding  maximum  acceptable  levels  of  7.0  (monthly)  or  4.6  (annual  average)  are  underlined. 
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TABLE  2 


.  Concentrations  of  total  suspended  particulate  matter 
{ug/m)  in  the  vicinity  of  Thunder  Bay  Terminals,  1978. 


Sampl i 

ng  site 

Date 

Sampling 
1    2 

site 
3 

Date 

1 

2 

3 

10 

10 

Jan  2 

20 

21 

31 

15 

Jul 

1 

25 

198 

31 

m 

8 

9 

16 

28 

11 

7 

51 

58 

66 

48 

14 

27 

30 

36 

43 

13 

30 

39 

32 

35 

20 

36 

40 

50 

31 

19 

46 

53 

50 

67 

26 

6 

13 

67 

17 

25 
31 

56 
30 

94 
49 

64 
30 

86 
66 

Feb  1 

39 

40 

91 

44 

Aug 

6 

21 

36 

21 

31 

7 

19 

28 

41 

30 

12 

95 

147 

73 

130 

13 

14 

26 

41 

30 

18 

27 

50 

28 

- 

19 

42 

81 

88 

62 

24 

14 

74 

14 

- 

25 

12 

20 

20 

20 

30 

30 

116 

36 

66 

Mar  3 

22 

41 

109 

_ 

Sep  5 

26 

95 

42 

43 

9 

13 

23 

19 

60 

11 

15 

17 

10 

31 

15 

25 

39 

74 

27 

17 

20 

35 

25 

31 

21 

24 

18 

28 

53 

23 

43 

57 

65 

63 

27 

23 

40 

32 

67 

29 

27 

24 

20 

- 

Apr  2 

11 

13 

15 

_ 

Oct  5 

18 

53 

27 

35 

8 

13 

24 

14 

54 

11 

49 

- 

44 

40 

14 

18 

67a 

38 

56 

17 

64 

145 

44 

52 

20 

25 

158a 

79 

69 

23 

56 

65 

34 

26 

26 

72 

258 

22 

196 

29 

54 

72 

58 

63 

May  2 

72 

174 

25 

115 

Nov 

4 

60 

84 

59 

31 

8 

16 

25 

21 

49 

10 

58 

62 

31 

48 

14 

12 

43 

12 

26 

16 

13 

112 

68 

60 

20 

19 

41 

25 

29 

22 

6 

36 

41 

50 

26 

54 

82 

51 

106 

28 

17 

24 

20 

19 

Jun  1 

13 

21 

12 

49 

Dec 

4 

47 

71 

19 

44 

7 

13 

37 

23 

44 

10 

52 

55 

44 

29 

13 

56 

121 

52 

106 

16 

44 

39 

10 

27 

19 

86 

155 

80 

126 

22 

12 

17 

21 

17 

25 

43 

56 

46 

54 

28 

32 

39 

31 

- 

Annual 

geometi 

"ic  means: 

27 

48 

34 

44 

a  3 

Values  exceeding  maximum  acceptable  level  of  120  yg/m  (24-hour 

average)  are  underlined. 
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